The EISF (Q) plot for the 230K, 250K, and 265K are presented in Figure S1 . Unfortunately, the EISF plots provide rather limited information in this study, beyond that the signal becomes progressively less elastic as the temperature is raised. This is because the cellulose itself makes a large contribution to the elastic scattering, thereby making the EISF(Q) plots rather flat. In addition, the EISF(Q) would provide valuable information for truly confined water, which we believe was not the case, especially for the 250 K and 265 K measurements because the water measured at those temperatures was translationally mobile. 
Analysis of the broad component of the two-Lorentzian model
The analysis of HWHM of the broad Lorentzian component is presented below. Although, it is possible to obtain a reasonable fit to these data using the Jump Diffusion model the physical meaning of the values obtained is not related to the true diffusivities. We interpret the broad Lorentzian component as the contribution from the localized or caged dynamics of water (often referred to as "rotational water diffusivity" in the older literature) associated with cellulose. The fact that the values obtained for the broad component at 250 and 265 K are similar is consistent with the notion that rotational or caged dynamics shows a weak temperature dependence, as has previously been described for the translational dynamics of the hydration water of proteins , main text). This parameter is interpreted as EISF for the transient confinement volume of a water molecule through the caging by the neighboring water molecules. The Q-dependence of p for values < 1 Å -1 (due to interference from the crystalline cellulose) is an indication that the two Lorentzian components of the signal are not related to two separate water populations, but only to one water population at a given temperature. At 250 K, it is exclusively the non-freezing water. At 265 K, it is dominated by the highly mobile freezing water. The 230 K data are too dynamically suppressed to draw a decisive conclusion, but they are qualitatively similar to the 250 K data, with only the non-freezing water being dynamically active. If the narrow and broad components obtained at any given temperature were due to two separate populations of water then the p parameter would be Q-independent, as is discussed elsewhere 
